Introduction {#s1}
============

Non-infectious diseases comprise 43% of the disease burden around the world; and it is expected that in 2020 the diseases become responsible for 60% of the total disease burden and 73% of all cases of death. Smoking is one of the factors commonly observed in many countries ([@R01]). Large epidemiological studies in different countries have shown that smoking is highly correlated with incidence of many non-infectious diseases ([@R02],[@R03]). In many countries, smoking is equal to cigarette smoking. Mortality rate of cigarette smokers in all age groups is 2-3 times higher than that in non-smokers. Prevention of non-infectious diseases is based upon identification of primary and major risk factors, and prevention and control of these factors ([@R04],[@R05]). Cigarette smoking and alcohol cause cardiovascular disease, myocardial infarction, many serious diseases, as well as many cancers ([@R06]).

According to the world health organization (WHO) report, the global prevalence of cigarette smoking is 47% and 12% in men and women, respectively. The rate is 7% for women in the developing countries versus 25% for women in the developed countries ([@R07]). Studies in different countries have shown that the rate of smoking is higher in men. However, in most studies a decrease in the gap between the rate of smoking in men and women has been shown ([@R08]-[@R10]). Therefore, it could be concluded that the prevalence of smoking among women is increasing. The results of a study in the USA demonstrated that the rate of smoking is decreasing among men and increasing among women. The rate of smoking was also higher in girls than boys ([@R11]).

In our country, based on the Tehran Lipid and Glucose Study (TLGS), the prevalence of cigarette smoking was 10.6% (22% in men versus 2.1% in women) ([@R12]). In the study carried out by Ahmadi et al. in Shiraz, the prevalence rates of smoking among men and women were 26% and 3.6%, respectively ([@R13]). The rate of cigarette smoking among women in all the studies carried out in Iran was in the range of 1.3-5.9% ([@R13]-[@R16]). However, the spectrum of smoking has not been thoroughly investigated in women. In a study carried out in the urban and rural areas of Tehran in 1999 to 2000, the rates of daily smoking in male and female people above 15 were 22.2% and 2.1%, respectively ([@R01]). The smoking rates obtained in this study were higher than those reported by the studies performed in the previous years ([@R18],[@R19],[@R21]) and lower than those reported in the studies performed later ([@R19],[@R17]-[@R22]). This may indicate the increasing trend of smoking in the community.

An increasing trend for cigarette smoking among Iranian population has been demonstrated. The results reported by Emami et al. (estimated smoking rate of 12.1% in Tehran) also confirms it ([@R23]). According to WHO reports, the rates of smoking and smoking-related diseases are increasing among women, particularly young women; such that the ratio of smoking women has increased 12% all over the world, and frequency of lung cancer in women has exceeded breast cancer in some parts of the world ([@R24]).

In spite of the slight increase in the rate of cigarette smoking among Iranian women, the rate is still much lower than that in men and also in comparison with the rates reported for women in many other countries. Several studies have been performed in this respect and the prevalence rate of smoking among Iranian women was reported in the range of 0.04 to 10.5%. Since the prevalence data is sparse, it seems that carrying out a systematic review and careful analysis of the data could produce valuable information about cigarette smoking among Iranian women.

The aim of this study is to extract maximal available and published data about cigarette smoking among Iranian women in recent years, and to provide a more comprehensive picture of the problem by combining the results obtained in recent years.

Methods {#s2}
=======

*Search strategy:* To find the studies related to the prevalence rate of cigarette smoking, Iranian and international electronic sources of Iran-Doc, Iran-Medex, CINAHL, PsycINFO, Embase, Medline, Cochrane Tobacco Addiction Group, SID, EBSCO host, OVID, Science direct, Iranpsych, Pubmed, WHO, BIOMED, Magiran, and Google Scholar were searched for related documents during 1995 to 2011. The search strategy was mainly systematic use of Persian and English keywords with all possible combinations. To improve the search sensitivity, general keywords were used as follows; (woman OR girl) AND (cigarette OR smoking) AND (frequency OR prevalence) AND Iran. The bibliographies of searches were screened to find relevant data. Moreover, in order to access the grey literature, non-electronic resources were searched. The resources includes proceedings of the conferences, dissertations, and the data produced by state and non-state centers and organizations that have research activities in the field of addiction.

*Criteria for selection and evaluation of quality of the papers:* Firstly, the titles and abstracts of all papers were searched in order to find relevant titles. Then, all papers were searched and relevant papers were reviewed. The aim of the study was to determine the prevalence rate; thus, inclusion criteria were giving an estimation of cigarette smoking among Iranian women, and conduction of the study in Iran. Another inclusion criterion was having acceptable quality with regard to the study population, design, avoiding biases, and the method of dealing with confounding factors. After finding studies with relevant titles, the paper abstracts were evaluated using the STROBE checklist (Strengthening the Reporting of Observational Studies in Epidemiology). The checklist included 22 major items as follows: title and abstract, introduction, methodology and study design, measurement of variables, statistical analysis, aims of the study, results, discussion, and conclusion. Finally, papers that obtained the minimum score of 16 out of 22 were selected for data extraction step of the meta-analysis process and underwent statistical analysis.

In this study, 152 papers were found in the primary search. Then, after reviewing the titles, 120 papers were selected, and after evaluation of the papers for their abstracts, 83 irrelevant papers that did not meet the inclusion criteria were excluded. The remaining 37 studies entered the third step; i.e., qualitative evaluation. The studies with population not representative of the general population, and those having low quality according to the checklist were excluded. Four studies were not included in the analysis owing to wide variations among them and other studies. For example, studies by Amiri et al. in 2003 in Bushehr due to the wide variations equal to 939.75, Ansari et al. in 2006 in Tehran due to insufficient sample size (less than 350 samples), Ismaili Nadimi et al. in 2006 in Rafsanjan due to high variation equal to 886.37, and Divsalar et al. in 2003 in Kerman due to wide variations equal to 546.36 were omitted‏ ([@R25]-[@R28]). Furthermore, studies that addressed smoking only in men were excluded.

Finally, 12 papers were included in the meta-analysis. However, two papers were not accessible in full text for the authors, and the abstracts were used for analysis. Among the papers selected, three were derived from national projects, and were analyzed separately ( [Fig. 1](#F01){ref-type="fig"}).
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The studies were performed in different regions of Iran and within different groups. They addressed four population subgroups as follows: 1) students in the age range of 11-18, 2) university students at the age of 20 and above, 3) adults in the age range of 20-40, and 4) all individuals of 15-64 years old. Studies that addressed subgroup 3 and the studies on age groups above 35 or with old publication years were analyzed descriptively. Then, a datasheet was prepared to extract the descriptive data, which is enclosed. The datasheet included bibliographic data (place of study, first author's name, year of study, place of sampling, sample size, prevalence of cigarette smoking in the study, and the mean age range of participants). Moreover, the criteria related to quality of the studies were recorded in the forms.

It should be mentioned that since we did not have access to the details of primary data of each participant, in each study the general data of prevalence of cigarette smoking among women, sample size, place and time of study, and other necessary data were used as aggregated data.

*Data extraction:* In this step, a form with eight sections was designed. Then, basic data required for the study was collected. The required information included the bibliographic data (subject, title, journal's name, and author) and methodological data (methodology and study design), as well as the information on the prevalence of cigarette smoking among women, general characteristics of the samples, methods of data evaluation, groups or target groups, and quantitative data of the samples such as mean age of smokers, amount of smoking, and elimination of confounding variables.

Heterogeneity of definitions makes comparison of the results difficult. Therefore, to avoid it, we adopted the definitions provided by the WHO. Considering the WHO definition, cigarette smokers were selected with regard to the history of the number of cigarettes smoked during a day as follows:

Active smoker: an individual who smokes more than seven cigarettes per week (at least one cigarette per day)

Heavy smoker: an individual who smokes more than 20 cigarettes per day ([@R29]-[@R31]).

*Statistical analysis:* In this step, the prevalence rate of women's cigarette smoking in all related descriptive studies were collected. Then, variances of each study were determined using the binomial distribution formula. Using heterogeneity test (Cochrane Q test), statistically significant difference among findings of the studies were determined, and then random effect model was used in the estimation. The point estimation and 95% confidence interval (95% CI) were calculated by describing the findings in the forest plot. All statistical analyses were performed using STATA, version 10.

Results {#s3}
=======

By evaluating the quality of full text of 12 relevant papers, 33173 women were eligible to be included in the study. The details of the data used in the meta-analysis are depicted in [Table 1](#T1){ref-type="table"}. The lowest prevalence of cigarette smoking among Iranian women (0.04%) was reported by Kelishadi et al. in Isfahan, 2003. They evaluated the prevalence of smoking among students in the age range of 11-18 in urban and rural areas with a large samples size. These factors could explain the low prevalence rate. The highest prevalence rate of smoking among Iranian women (10.5%) was reported by Amiri et al. in Bushehr, 2003. The prevalence rate was significantly higher than those reported in other Iranian studies. This can be explained by performing the study on the urban population, and in the age range of 25-64, among whom 68% were above 35.

###### Characteristics of studies that met the inclusion criteria for meta-analysis of smoking prevalence among women.

  ----------------------- ------------------- ------- ----------------- --------- ----------- ------------- -----------
  Place of study\         Sub groups          Age     Prevalence‏ (%)   Sample\   Place of\   Time of\      Time of\
  ‏(source‏)                                                            size      sampling    Publication   study

  Bandar-abbas            All of age groups   15‏\<   0.9               1810      Urban       2007          2007

  Semnan                  All of age groups   30-70   0.5               2104      Both        2005          2005

  Tehran                  All of age groups   15‏\<   2.1               11801     Urban       2001          1998-2001

  17‏ regions of Tehran   All of age groups   25-64   4.2               1573      Urban       2003          2002-3

  All of province         All of age groups   15-69   9.7               26618     Both        1990          1990

  All of province         All of age groups   15-64   4.2               84706     Both        2005          2005

  All of province         All of age groups   15-64   1.4               5281      Both        2007          2007

  Isfahan                 Students            11-18   0.04              1950      Both        2004          2003

  Zahedan                 Students            14-17   0.4               475       Urban       2003          2003

  Kerman                  Students            11-18   0.4               860       Urban       2002          2002

  Orumie                  adult               20-44   3.6               3000      Urban       2004          2004

  Gonabad                 adult               20-40   1.7               356       Urban       2004          2004
  ----------------------- ------------------- ------- ----------------- --------- ----------- ------------- -----------

*Study on the subgroup of students:* The overall prevalence in three eligible studies was 0.19% (95% CI= 0- 0.4). However, the findings were found to be significantly incongruent (I2= 0.54) ([Table 2](#T2){ref-type="table"}). Results of meta-analysis for this subgroup showed the lowest prevalence rate in this subgroup, which is explained by the low mean age of the students ([Fig.2](#F02){ref-type="fig"}).

###### Comparative results in evaluated subgroups with regard to smoking prevalence among women.

  ------------------ ----------------- -------- --------- ------------- ------
  Subgroup           Prevalence rate   P        95% CI    incongruity   I2
  Students           0.19%             0.00-1   0-0.47    4.3           0.54
  Adults             2.12%             0.00-1   1.1-3.1   140.1         0.96
  National studies   5.098%            0.00-1   1.4-8.7   1229.4        0.99
  ------------------ ----------------- -------- --------- ------------- ------
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*Study on the subgroup of adults:* The overall prevalence rate for six eligible studies was 2.12% (95% CI= 1.1-3.1). Nevertheless, the studies were found to be significantly incongruent with regard to their findings (I2= 0.96) ([Table 2](#T2){ref-type="table"}).

In these studies, the wide and sometimes different age range of participants and accumulation of the data obtained from urban and rural areas led to incongruity. Therefore, meta-analysis results for this subgroup were separately interpreted ( [Fig. 3](#F03){ref-type="fig"}).
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*Results of meta-analysis in national studies:* The overall prevalence rate for three eligible studies was 5.098% (95% CI= 1.4-8.7). Nevertheless, it was found that the studies were significantly incongruent in their results (I2= 0.96). ( [Table 2](#T2){ref-type="table"}) Publication years and accumulation of the data from urban and rural areas around the country were major sources of incongruity, and thus the results of meta-analysis for these studies were evaluated separately ([Fig. 4](#F04){ref-type="fig"}).
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Discussion {#s4}
==========

In this study, it was attempted to achieve an estimation of the overall prevalence of cigarette smoking among Iranian women by evaluating the findings reported in other studies. Results of the current study demonstrated that in the three subgroups evaluated, smoking rate among Iranian women is estimated within the range of 0.19-5.09%. There is a significant incongruity among the studies with regard to their findings. Using meta-analysis of the subgroups, major sources of incongruity in the studies were determined as the mean age, living in urban or rural areas, and publication year of the papers.

The overall prevalence rates of cigarette smoking among Iranian women in different regions of the country were 0.19, 2.12, and 5.09% for students, adults, and national surveys in all provinces of the country, respectively. The rates are comparable with the WHO estimation of 4.3% in 2005 ([@R32]). The rates reported in various studies were different owing to the difference in the study area extent, place of sampling, and the sample size. Major factors influencing the difference in the prevalence rates reported were the mean age, living in urban or rural areas, and the year of carrying out the study and publishing the papers.

In the current study, comparing the overall prevalence of cigarette smoking among Iranian women in urban and rural areas was not possible owing to the small number of studies meeting the analysis criteria.

In the study, the highest quality paper was the one written by Meysami et al. in 2007 titled as the smoking pattern among Iranian adult population. They reported the smoking rate among Iranian women as 1.4% ([@R33]). In their study, adults age groups in urban and rural areas and characteristics of the population under study were clearly defined.

The highest rate was reported in a study performed in Bushehr on people above 25 in the capital city of the province, while the lowest rate was reported in a study on male and female students in the age range of 11 to 18, living in rural areas of Isfahan. Regarding the people's culture in rural areas and the negative attitude toward smoking by girls and women in these areas, it was shown that the rate was lower in the studies that were performed on rural population or rural and urban population collectively ([@R17]).

According to the WHO report in 2008, the rate of cigarette smoking among Iranian women was higher than that among Iraqis (1.6%), women in the UAE (1.2%), less than that in Turkey (14.8%), and almost similar to the rates in other Persian Gulf countries ([@R32]).

In another study conducted by the WHO on the Iranian population, a decrease in the smoking rate was reported from 1991 (3.4%) to 2000 (1.5%) ([@R34]). Also, the studies have shown that the rate of smoking among Iranian women is much less than all other European countries except Azerbaijan (0.4%) ([@R35]).

However, since in the Iranian culture there is a negative attitude toward smoking by women and in all the studies included in the study, the surveys were performed by asking the people about smoking, there is a possibility for under-report. For instance, Sarafzadegan et al reported a statistically significant difference between the rates of self-report and chemical indices of smoking in women (1.3% versus 6.7%) ([@R15]).

The increasing rate of smoking among young women in the developing countries is a major concern for the WHO in public health and prevention of the diseases. Improved health condition and consequently increasing proportion of the elderly population in the developing countries leads to an increase in the rate of non-infectious diseases in these countries. Therefore, it is necessary for these countries to adopt appropriate measures to reduce risk factors of these diseases. Smoking is a confirmed risk factor in this respect. Moreover, women comprise a target and susceptible group in health systems and maintaining their health is of great importance. Cigarette smoking by women is not only a major health problem in Iran and the eastern Mediterranean countries, but also all over the world. According to the WHO report in 2005, the number of smoking women has increased by 60% in the past 20 years. Results of global surveys on smoking status among adolescents have shown that the rate of smoking is increasing in girls of 13 to 15 worldwide. However, in the current study, the rate of smoking among female students was lower ([@R33]).

One of the limitations of the current study was that most relevant studies were performed on a certain population subgroup such as students, university students, adolescents, the young, specific age groups, or different parts of the country. Several studies in the country have addressed the rate of smoking among boys and men. There was only one study on smoking rate among women. In general, few studies with acceptable sample size and study design were available on different age groups of the Iranian women population.

The definition of being a smoker and inclusion criteria were different for various studies. This makes comparison of different studies difficult. It is suggested that a uniform framework for the study design, methodology, and definition of the variables be adopted for similar studies.

Carrying out studies only on the smoking rate among women is not sufficient, and studies on all age groups and also certain groups of women should be performed. However, similar to original studies, these meta-analyses are prone to inevitable limitations, biases, and errors. To achieve a more accurate picture with higher reliability, it is suggested to perform studies with similar and standard methodology at the national level in this respect.

Conclusion {#s5}
==========

Results of this systematic review indicate that prevalence of smoking among Iranian women is less than the rates reported by the WHO. Moreover, the rate of smoking among Iranian women is significantly less than the rates reported for the EMRO region (Eastern Mediterranean Regional Office) and reports of the WHO. Prevalence rate of smoking in our country has not probably changed in comparison with previous decades ([@R32]).

Owing to the large number of studies with different methodologies and results, and evaluation of the current status, it is difficult to predict the future status of smoking among women. However, it seems that prevalence of cigarette smoking among women above 25 and adults is higher than the rates in other age groups. Considering the high proportion of young population, an increase in the rate of smoking among Iranian women is predictable.
